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.... SE CRET

Small charges of H.E. have been exploded
centrally in open-ended rectangular steel boxes
having dimensions in the ratio i x 1 x 2, and the
amount of deformation is taken as a measure of
damage. The amount is influenced by the dimensions
of the confining chamber within which the target box
is suspended prior to detonation. It has been found
that the damage is within i per cent. of the damage
resulting froa a trial in the open if the linear
dimensions of the ohamber exceed 4-1/2 times the linear
dimensions of the target. More specifically the cross-
section of the confining chamber must exoeed a certain
minim and there is a cr3tical length for each oross-
section which exceeds this minimu4.

Comparisons have been made with open-ended
cylindrical rivetted cans and further trials with
other target structures are to be made.

IMDNUCTION

A great deal of work has been done on the damage to aircraft structures
by internal and external blast; such trials entail the destruction of real
or replica targets under conditions which simulate as closely as possible
those conditions which are thought to be important in anti-aircraft attack.
The purposes of these trials are many and varied and the experimental
techniques may be illustrated by consideration of a recent investigation on
the effect of altitude on internal blast damage to aircraft structures by
mall D.A. fused shell (Ref. 1). This comprised a study of the relative
effectiveness of various H.E. fillings at altitudes and sea level and it was
concluded that the damage effect at 50,000 ft. was reduced to about half that
caused at sea level.

Daage is assessed in a somewhat arbitrary manner by inspection and
comparison; skin damage caused by fragments or blast consists of bulges,
holes or tears, all of which are measurable but not necessarily additive.
A spar or rib ay be dented, bent or fractured; a plate may be holed, cracked
or deformed. The damage to the structure as a whole is given an assessment
which is expressed as a percentage by comparison with damage to a similar
structure under specified oonditions. Long experience has resulted in a
method of assessment which, in spite of its somewhat arbitrary nature, is
reproducible and absolute in the sense that it provides a measure of those
factors which result in a kill.

A oompleentary theoretical study of the reduction in blast from bare
charges at high altitudes has been made (Ref. 2) and the conclusions reaohed

are not inconsistent with the results of the field trials. A simple blast
wave at a point in space may be described by three parameters, peak prejure P,
duration of the positive pulse T and positive impulse I (defined to be J'Pdt).

The shape of the positive pulse is often assumed to be constant and thus the

pressure-time relationship nay be expressed in terms of two parameters P and I.
It is sugested from the theoretical treatment (Ref. 2) that, at 60,000 ft.
altitude, the positive impulse I at a given distance from the charge is
reduced to roughly half its value at sea level. With peak overpressure the
reduction at altitudes depends on the magnitude of the pressure; when It is
less than 5 p.s. i. there is a decrease of 50 per cent. Further information
on the effect of altitude is available from U.S. Reports (Refs. 3 and 4).

The fundamental problem, then, is to correlate the pressure-toe

relationship which describes a blast wave (expressed in terms of measurable

paameters) resulting from a charge or warhead with the damage to aircraft

structures under realistic conditions. Sperrassa (Ref. 4) has assessed the

dependence on peak pressure and Impulse of damage to A-25 aircraft by
external blast. Bare charges of 50/50 pentolite varying from 8 to 5000 lb.

ST M TT
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weight were detonated at various distances from the aircraft. For a given
charge weight the distance between charge and target un varied until the
target vas damaged to specified extent. Measurements were made of the
pressure pulses and values of P and I estimated. Thus, for each charge
weight, estimates of P and I were obtained from the blast wave which resulted
in standard damage, and by varying the charge, the relation between P and I
for constant damage ws derived. These relationships are empirical and not
easily interpreted and it would seem that the correlation between pressure
pulse and damage assessment ight be simplified by a study of the damage by
blast to simple structures.

Simle structures - If damage to a structure subjected to a pressure pulse of
specified form can be analysed mathematically, then that structure may be
regarded as being simple in the mathematical sense. A structure may be of
simple shape (for example, a rectangular box made from thin sheet metal) and
it may simulate some features of a more complex structure, yet the definition
of the blast damage to it may be complex. The damage to such a target, howevez
may be described by a physical measurement, such as change in dimension or
extent of deformation. Experiments made with relatively small targets may
constitute a useful approach to understanding the mechanism of blast damage.
The general study of the problem is sumnrised as follows:-

(i) A study of the pressure-time relationships resulting from detonations
of bare charges of explosive, and methods of altering the shape of these pulses.
The shape of the blast wave depends on distance from the charge, and suitable
methods of measuring blast pressures must be developed. Pieso-electrio gauges
suitable for this application are in process of development and experimental
data are closely linked with theoretical research.

(1) A theoretical study of the effect of blast on mathematically simple
structures, for example, the permanent deflection of a thin membrane or plate
caused by an applied pressure pulse.

(iii) The correlation of measured damage to mechanically simple structures
and measurements of the blast ave- this includes damage to plates and rods,
and damage by internal and external blast to steel boxes which are freely
suspended or rigidly attached to struts. The magnitude and shape of the
pressure pulse may be varied by varying the distance between charge and target
and by using different types of explosive. Most of the trials will be
carried out with relatively small structures and a scaling investigation may
be necessary. It is also planned to study the effects of altitude and
temperature on blast damage by this technique, and a small pressure chamber
will be required.

The final stage will be correlatioL, ol blast wave parameters with the
damage criteria derived from theory, from simple trials and from field
assessments.

The experimental approach outlined above may economise on full-scale
trials in connectiAon with the study of blast at altitudes. Some trials using
representative aircraft structures were carried out at Pendine (Ref. 5).
The experiments comprised static detonations of 20 mm. Hispano H.R./I shell
within the structure and trials with the shell burst in flight by means of a
burster plate fitted into the structure. All firings were made in the
altitude firing chamber which is designed to give temperature and pressure
conditions corresponding with any altitude from sea level to 50,000 feet.
The chamber in cylindrical, of length 15 ft. and diameter 3 ft. 6 in. and
with a removable end; the wing targets were approximately 4 ft. 6 in. long,
2 ft. 8 in. wide and 6 in. deep. The target uns relatively large compared
with the chamber and it us observed that there was a 'chamber effect' at
sea level conditions; the confinement caused a considerable reduction (of the
order of 40 per cent.) in the observed damage compared with the results of
similar trials in the open air. Unfortunately it is not known to what extent
the chamber effect varies with altitude. It was decided that experiments
with simple model targets and varying degrees of confinement might throw
light on this problem and provide information which would be of value in
designing a full-size altitude chamber.
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The present report, which describes the first stage of the general
investigation, is concerned with the relationship between the amount of
damage by internal blast to simple box structures and variation in size
of the confining chamber.

E IEED AL

The precise damage to a simple box structure from blast resulting from
a charge suspended internally is dependent on a number of factors, each of
which is a source of variation; the dimensions of the box, thickness and
hardness of the material, weight, shape and position of the charge must all
be carefully controlled to give a reproducible damage criterion. It is
convenient to express the damage to a specified type of target as a function
of charge weight, all other factors being matched as far as possible. In
choosing the exact type and shape of target, there are two main requirements
to be satisfied; the damage should permit of precise measurement, and it should
be reproducible. Variation within a batch of similar trials should be small
so that small samples may be used and significant differences between batches
clearly demonstrated. As is described below, the first design of target was
a cylindrical rivetted steel can with open ends and this did not satisfy the
requirements; the second type, a rectangular box with open ends was highly
satisfactory.

Cylindrical rivetted cans - The cylindrical cans, of length 12 in. and
ameter 6 in., were produced from tined mild steel plate of thickness

0.031 in.; a rectangular sheet of metal was bent into a cylinder and the
overlapping edges were secured by means of two rows of 24 rivets, spaced
0.5 in. apart. The ends were left open. The charge, consisting of a C.E.
pellet of diameter 0.35 in. and of chosen length (length to diameter ratio
varied botween 1/2 and 2), was taped on to a wooden plug with inset detonator,
the detonator being set along the axis of the cylinder. The charge was
positioned by strings in the centre of the structure which was itself
suspended in the open between two posts 6 ft. high and 10 ft. apart. This
constituted an experiment in open air. To study chamber effects the target
was positioned in the centre of a totally enclosed rectangular chamber of
square cross-section constructed from steel plates. Damage from relatively
small charges (4 Sm. P.E.) consisted of plastic deformation, usually in a
bend rmming circumferentially around the middle of the can; a charge of 5 9p.
resulted, in addition, in a tear along the rivetted joint. A charge of 7 gm.
gave a long tear at the rivets together with other longitudinal tears in the
can and general deformation of shape. Examples of damaged cans are shown in
Fig. 1. In consequence, it was very difficult to obtain an exact estimate
of overall damage; criteria adopted were (a) number of torn rivet holes and
(b) the total length given by the sum of individual tears.

RengaE cans - The first type of rectangular can us produced by bending
and oiding from a rectangular piece of mild steel 2 ft. x i ft. X 0.063 in.,
giving an open-ended box of length 1 ft. and square section 6 in. The
dimensions of the nominally square section in a plane through the centre of
the can were measured exactly and the charge positioned as before. After
detonation the can was deformed but not torn, that is, the sime of charge
ws such as to deform the square section into four circular arcs, and the two
dimensions in the central plane were again accurately measured. Damage as
defined as percentage increase in mean of two measurements and varied
according to charge weight from zero to over 25. Between 0 and 25, this
damage criterion was found to be very accurate and reproducible, and varied
smoothly with variation of charge weight. Some deformed cans are shown in
Pig. 2; if the charge was too large, the damage as less precisely defined
and less dependent on the exact weight of charge detonated (Fig. 20).
Most of the trials were made with pressed C.E. pellets and as the charge
weight vs varied it was not always possible to maintain a fixed shape of
charge (i.e. length to diameter ratio). Attempts were made to use an
approximately sphnrical charge by moulding a given weight of P.E. around the

end of the detonator; this resulted in damage wlich was subjeat to more
variation than that obtained from the pressed tetryl.
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Throughout most of the investigation the target consisted of the open-
ended rectangular can with dimensions in the ratio 2:1:1. The thickness of
steel was varied between 0.031 and 0.062 in. and length between 6 in. and
18 in.

Variation of chamber size - Although the reasons for the chamber effect are
not clearly understood, we may assunc for a given target shape that there is
a chamber size within which damage to the target does not differ
significantly from damage in a similar trial in open air. The target was
open-ended with dimensions in the ratio 2:1 (length to diameter or width of
square section) and the confining chamber was also of square cross-section
and variable length. The size of chamber could not be varied systematically
since use was made of such steel boxes and plates as were available; four
types of chamber were used,

(a) a rectangular box of 1 ft. square section, and length variable from
14 in. to 8 ft.,{ bj a 2 ft. cube,

rectangular chamber 7 ft. x 3.5 ft. x 3.5 ft.,
a rectangular box of 2 ft. square section, and length up to 6 ft.

EXIRIMENTAL RESULTS

, m of trials - The series of trials are shown in Table 1, and a summary
of the results in Tables 2-6 (Appendix). The results are shown graphically
in Figs. 3-8.

No attempt has been made, as yet, to express damage as an empirical
function of the dimensions of the target owing to the variations of thickness
and hardness within a batch of nominally similar steel plates, but care has
been taken to match each trial under specified confinement with an equivalent
trial in open air. It is assumed and verified in some cases that, if damage
to a target under certain conditions of confinement is significantly different
from the equivalent experiment in open air, then similar pairs of targets of
the same dimensions but produced from different steel would give the same
answer.

TAMA I - Series of trials

Chambersize, I x I x L 2 x 2 x 2 13.5 x 3.5 x 7 2 X 2 x L

Target ft.
size, in. Series code:

6 (diam.) x 12 A 0

6x6x12 B D K

4x 4x 8 E G

3x3x6 F H

5x5x10 I L

9x9x18 J

5.5 x 5.5 x 11 M
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A Interesting result obtained in the early stages of the investigation
______ - u that dimge under confinement could be greater or loe than in open air,

depending on the degree of confinement. In Fig. 3 the percentage deformation
is pottd a a uncionof oharp weight for rectangular targets

6 z6 z12in.prducd rom0*62 n.thick steel. In series Bthe rose
section of the confining chaber was constant (I ft. square) and its length
varied. With a length of %1 in. (1.17 ft.) uhiob is only 2 In. In excess of
the length of the target the damage uas considerably greater then in open air.
Then the clamber length ms increased to 2 ft. the deformation us decreased
as a result of cenfinement. It am be seen that as the length is increased
(up te 8 ft.) te damage curve Is closer to the open air condition but a much
greater Incsom In length might be necessary to give data which do not differ
significantly from conditions of no confinement. This Is shawn in Fig. 7
where an attempt has been node to fit a mooth curve to a limited nusber of
observations.

By Including the data from series D in Fig. 3 it is seen that the effect
of confinsment cannot be explained simply as a function of the volum of the
chamber. Thedmage in achmber 2 x2x2ft. isoclaser toopen airdamage
then that resulting from onfinement in a box x I z 8 ft.

In a systematic approach to the problem, the technique of varying the
length of a chamber of fixed cross-section would seem a profitable one and
curves similar to those in Fig. 7 are obtained from the results of series K,
L and M. Given a chamber of 2 ft. x 2 ft. cross-section we find that a
target 4 z 4 z 8 in. suffers damage similar to that in open air when the
length exceeds a value between 3 and 4 ft. on the other hand with a target
6 z 6z12 " , there is achmber effect with lengths up to6tft. It is
estimated that the critical length for a target 5.5 x 5.5 x 1i in. is Just
abeut 4 ft.

The results from series B and P are simmarised in Fig. 4 and it appears
that a chamber 2 x 2 z 2 ft. affects the damage to targets of sis
4xz4xz8 in. and 3xz3xz6in. With alargesconfining comber of fixed
dimensions 3.5 z 3.5 x 7 ft., however, it is only when the target is as large
as 9 x 9 z 18 in. that the chamber effect is apparent.

gg soas between c lindrical and rec~q cans - It bas been mentianed
vt to cylima riete tret b n.aw x: 12 min s unsatisfactory

because of the large variation within a group of similar trials. it is
interesting to note, however, that the results are cmparable with the data
from the rectngular targets. The curves in Fig. 6 are similar to those in
Fig. 3 and the chamber effects are ranked in the Ssam order*

DISOUSION

In addition to obtaining information that has general application in the
assessment of blast damage to simple structures, it uas desired to assist in
salving a particular problem, namely, the effect of the confining chamber en
the degree of damage to a general target structure. Trials hae so far been
carried out only on a particular type of simple target, an open-ended, box, and
further the dimensions were always in the ratio 2 x I z 1. It is not to be
expected that any precise chamber dimensions above which we estimate that the
chamber effect is negligible will apply directly to other simple forms Of
target structure. purtheiwoe, the statement that two damage criteria do not
differ significantly from each other needs some qualification. With the
rectangular cans we have foun that damage is repronibe that is, within-
batch variation is smil. Percentage deformation (usal over the order of
20 per cent.) is expressed to the first decimal place, and in general a
difference of 0.2 per cent. may be regarded as significant. Mhi means that,
if the amage assessment in open air is 20, damage unader confinement is
regarded as similar if its value lies between 19.8 and 20.2, that is within
I per ont. of thevTalue 20.
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Ustimation of chaber effect - in estimating minimm chamber size that
results in damage similar to that obtained in open air (allowing a I per ceut.
level of erer) the results suggest that w should specify a minima ohmbew
length for any cross-section above a certain minim. Bearing in mind
houver *At is hae considered only one type of simple target structure, It
Is alable to specify chamber aim in more general terms, and sums that
the chsiber dimensions should be in the same % ro sthet

ely 2 z I z 1. 2kts If the target is 21 z ti r L tret dium-4tw
-4n4m chamber dimensionsz 9 .5f z ..5. Thus in order to obtain amage
vitbin i per cent. ot open-air damage the linear dimensions of the camber
should be 4-1/2 times larger than those of the target. If a difference up
to 5 per cent. is acceptable, four times linear dimensions should be sutfficient.
If It be desired to have a cubical confining chamber then Its linear dimension
shoulA be at least four tims the mwus a dimension of the target.

Purther trials will be carried out with other types of simple target and
attempts will be mae to specify more fundamentally the effects of onfinemnt.

C01NLtIONS

por apen-anded rectagular cans of dimensions 2 z I z I that are deformed
by interaml blast w lst suspended in a confining chamber of dimensions
2k z k z k, the damse Is within I per cent. of that resulting from a similar
trial in open air if k exceeds 4.5, and Is within.5 per cent. if k Is greater
than 4.

Oe inim ohamber dimensions my be defined more exactly, however, with
respect to this particular type of target by letting the chamber hae
dimensions 2A z k z k when k nut exceed some value ko, and for each value of
k > kc, Were exists & critical value of A (say A ) which depends on k, such
that A must exceed A% c.

Onarisous have been made with other types of simple target structures
(cylindrical, open-ended, rivetted cans) and further trials are to be mads.

1, 02foct of altitude an internal blast damage to aircraft structures by
=all calibre D.A. fused shell"; o.3. Proo. Q720k, 1952

2. 1.1.. Pike & J..L Bird; 'e reduction in blast from bare charges
at high altitudes8; A.L.E. Report 3/50

3. J. DeW M J. SPenMMs; "The effect of atmospheric pressure and
temperature on air shook; B.LL. Report No. 721, 1950

4..7. o3prmm a; "Dependence of external blast damge to A-25 aircraft on
peak pressure and imp4le'; B.LL. Report No. 575, 1951

5. 'Whtot of altitude on internal blast damse to aircraft targets by
smll D.A. fused shella; 0.3. Proc. Q6996. 1951

IC~

h
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TAMLH 2 - Sumnary of trials, Series B

Target size 12 x 6 x 6 in., thiokness of steel 0.062 in.

Size of ohamber I x I x L ft.

Chamber Cha Be Peroent deformation
length, ft. "H.. Weight Open air Confined

L ON.

1,17 P.R. . 15.9
5 15,6
6 18.7 26.2
7 21.3 28.5
8 22.1

2 6 18.7 13.2, 1410
• • 7 21.3 14.9, 16.2

• 8 22.1 15.4
8 6 18.7 15.4
U • 7 21.3 17.6

TX 3 - Smma-ry of trials, Baries D, 3, P

Size of ohamber 2 x 2 z 2 ft.

T mt Oh0 Peroent&.ae rowtio
Swiss DLEGUSUMM ThMO~es of ILiIwo Open -i Oonfi 4

in. steel, in. p.

D 6 z 6 x 12 .06 P.7. 7 21.3 19.2
U U U 8 22.1 21.1

1 4 z 4 A 8 .028 P.I. 1.0 16.5
4g Zi8 " U 1.5 23.3

4 Z 8 " " 2.0 31.5

4 • 4 • 8 .028 P.R. 1.0 13.0
U " " 1.5 22.7
U U U 2.0 25.2

4 Z 4 Zz8 .028 P.Z. 1.0 14.0
U U U 1.25 12.0
U U U 1.5 16.2
S" U 1.75 15.7

• Z Z 8 .028 0.. .75 14.5
U U U 1.08 18.9 19.1 17.3
U U U 1.50 21.8 21.3

3 :3 Z •6 .028 0.1. .5 13.8 11.5
U ,.7 19.4 18.0
S" 1.07 2).4 24.8 24.4



TABLE 4 - Summary of trials, Series G, H, I, J

Size of chamber 7 x 3.5 x 3.5 ft.

T arget Charie 7ercentaie deformation
Series Dimensions Thickness of H.E. ,'eieht Gpen air Confined

in. steel, in. on-

4 x 4 x 8 .032 C.E. 1.08 19.5 19.8
1.5 23.9 24.3

4 x 4 x 8 .032 C.E. 1.08 18.9 19.1 17.7
1.5 21.81 21.2

H 3 x 3 x 6 .032 C.S. .37 12.1 12.1
.74 19.4 18.2 19.8

5 x 5 x 10 .026 C.E. 1.08 24.3 23.9
S.032 R 14.1 13.9

1.5 19.0 19.2

j 9 x 9 x 18 .065 C.E. 11.0 18.3 18.,4 17.2 18.0

TAMB 5 - Summary of trials, Series K, L, M.

Size of chamber 2 x 2 x L ft.

- Percentage
Tar t Char detoration

Series Chamber Dimensions, ThiAkness H.3. Weight Open Confined
Length, in. of steel, Sm. air

L ft. in.

K 1 6 6x 12 .063 C.B. 7.18 30.3
4 " U " 7.17 16.7 13.8

5.75 U U 7.16 14.9 15.4 15.7

L 1 5 x 5 z 10 .032 C.3. 1.06 26.8
2 " U U 15.8 13.3
3 1 U U U 16.0 15.6
4 U U U 16.0 16,2

4 5-.z5 xtt .036 C.3. 1.08 9.3
4 U U U 2.16 20.7 20.7 20.5
5 " U U 20.5 21.4

-i
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TABLE 6 - Summary of trials, Series A, C.

Target size 12 in. x 6 in. (diam.), thiokness of steel(O.031) in.

Charge D e
Series Chamber size, H.E. I.Weight, I er 'of rivets Total length of tear,

ft. n. torn in.

A 1 x I x 1.17 P.E. 4.5 0 0
U 5.0 6 2.5
U 5.5 15 8.3

6.0 30 (23 + 7) 14.7
6.0 21 14.9
6.0 16 9.3
7.0 14 15.9
7.0 30 (16 + 14) 14.0

1 x 1 x 2 P.E. 6.0 15 7.0
6.0 15 7.0

I x I x 2 C.E. 3.2 15 (10 + 5) 12.2
4.3 23 (12 + 11) 28.3

1 x 1 x 8 P.E. 6.0 9 4.3
" 7.0 22 (18 + 4) 10.8

C 2 2 x 2 P.E. 6.0 17 (9 + 8) 8.5
U U 7.0 20 10.0

Open a. P.E. 4.5 0 0
U U 5.0 10 5.0
3 U 5.3 8 3.8
* U 6.0 20 (11 + 9) 10.0
U U 6.0 15 7.9
U U 7.0 23 10.2
U U 7.0 21 13.4

* 9.0 23 17.2
U C.E. 3.2 12 5.8
U U 4.3 20 17.0
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534,.222.2: S7,I,?T *.R.i'. Roport 19/53
541.126 Spt.o1957
',sscsz;,.int of blwt drur".gc to sinplc structuresPart I - Estination of the chr.ubr effect

J."r. Gibson atd T.L.Vall

Small charges of H.E. hav b.c.n o::ploded oentrally in open-
ended rectangular steel boxes having diensions in the ratio I x I
x 2, and the %uiount of defoniaticn is taken as a ra-asurc of daigc.
The %.iount is influenced by the Od.iensions of the confining oha.ibor
within which the target box is suspended prior to dtconation. It
has bun found that the d-iage is vithin 1 per cent, of the daziage
resulting fron a trial in the open if the linear dinucnsimns of the
chrmbcr cxc.ed .1-1/2 tics the linear dimensions of the target.
Lore specifically the cross-section of the confining chminbcr Must
exoccd a cort.in nininun andl there is a critical lengtth for each
cross-scction Yhich exccds this riniaan.

Conpr.risons have been :-vdc vith open-ended cylindrical
rivwttcd cans an further trials ith other tarxct structures arc
to be uade.

9 pp. 3 figs. 1 phot. jprpcnOix

534.222.2: S-= LT ... '. Report 19/53
541.126 Sept.o953
,'sscssncnt of blast agc to simplc structures
Part 1 - Estimation of the chuabcr effect
J."'.Gibson nad T.L.Vrr.ll

Small char.gs of H.E. have bean explo(dedI centrally in open-
cndce, rectangular steel boxes having 01innsians in the ratio ± x 1
x 2, an the azount of deforT.tin is trkcn as a noasurc of dziage.
The nnount is influenced. by the 01:-insions of the confining chavbor
vithin which the targct b(z is suspendcO prior to dctonation. It
'gia been found that the dziagc is within 1 per cents cf the dauagc
resulting from a trial in the open if the lincr dinensions of the
chamber exceel 4-1/2 ti~ cs the linear Odincnsions of the target.
lore specifically the crossmsection of the confining chnbcr nmut

exceod a certain ntiniiu and there is a critical length for each
cross-scotion which oxccc(s this rdninun

C npariscns have been made vith open-en(ed cylinlrical
rivottod crs 3nd further trials with other target structures arc
to be iadoe

9 Ppe 3 figs. 1 phot. ,i4pon,73xSEO T



534*222o23 S3CIT.i.E. ikepxrt 19/53
541-126 Sept.11953
.sssent of blast damage t,- sinkple structures
Part I - Estiraticn of the chmer effect
3.14.003ibson(and r.L. Wall)

Surall chrleos of H.E. hr..ve been ixloded centrally In open-enaded
rvctangular steel boxes having dimensions In the ratio I x I x 2# and the
amount of defonticn Is taloen as n measure of damage. The amount Is
Influenced by the dimensions of the acnfining chamber within W~oh the tar-
get box Is Suspended prior to detonation. It hen been found that the
darn,~e Is within I per cent. of the darzae resulting from c trir~l In the
open If the linear dimensions of the chamber axceed 4-1/2 times the linear
dimensions of the target. Mocre specifically the cross-sectioni of the car-
fining chamber must exceed a certain mini=ai and there IS r critical length
for each ocs-section wz-Ich exceeds this mInitur.

Comparisons have been made with open-ended cylindrical rivetted cans
and further trials with other target structures are to be =oe
9 pp. 3 flgs. I phot. Ai)Pendix

534o222.2 S MT.*.&E aePort t9/53
541.126 Sept.1953
Assessment Cf blast dmL'ge tc simple structures
Part 1 - EstIaatIcn of the chamber effect
J.W.Gibson and T.L.Wall

small charges of H.E. have be,n exploded centrally In ,en-anded
rectangular steel boxes having dimensions In the ratio I x I x 2p and the9
amunt of deformation Is t"en as a zmeasure of damage. The amount Is
influenced by tiea rlirensions of the confining chamber within wiche the tar-
get box Is suspended prior to detonation. It has been found that the
damage Is within I per cent. of the damage resulting from a trial In the
open If the linear dimensions of the chamber exceed 4-1/2 times the linear
dimensions of the target. llore specifically the cross-section of the con-
fining chamb-r must exceed -, certain mniniour and there Is a critical length
for each cross-section vhIch exceeds this miniome.

Compariscns have beun made with open-ended cylindrical rIvetted cans
and further trials with other tar~ot structures are to be cada.
9 pp. 3 figs. I A~ot. A.6A

534-222o2 SCE .R.E. Report 19/53
541.126 Sept.1953
.ssessment of blast danr'e to simple btructures
Part I - Estimation of the chamber affect
3.1. Gibson and T.L.Wall

Small charp s of N.E. have been exploded ientrally In open-ended
rectangular steel boxes having dimensions In the ratio I x I x 2# and the
amount of deformation Is taken as a zeare of damage. The amoUnt Isa
Influenced by the dimensions of the confining ehamber within which the tar-
get box Is suspended prior to detonation. It has been found that the
ionge Is within I per oent, of the damage resulting from a trial In the
open If the linear dimensions of the chamber exceed La-112 times the linear
dimensions Of the targae More specifically the CrcsrsectiOfl of the cn-
fining chamber must exceed a certain minimum and there Is a critical lergth
for each crurectoa Wich exceeds this rdnimulme

Comparisons have beeul made with open-ended cylindrical rivetted ca=
and further trials with other target Structures are to be made.
9 pp. 3 figs. I photo. peni-

536.222.2 BECM AR*Ee aepor 19153
L541.126 Sept. 1953

.AhseSolmnt, of blaSt da=40 to simple Structures
part I - Estimation of the Chomber affect
J011.Oibsca and T.LOW111l 4

Small Charges of 16E. have been exploded centrally In o.emended
rectangular steel boxes having d12imsn Ilk the ratio I x 1 x12, and the
amount of deforMaton Is taken as a meaue of damnole. The amount Is
Influenced by the dimensions CC the confinig chamher within which the ter*~
get box is susend prior to detocotion. It has been found that the
damage Is within I per cent of the demge resulting from a trial In the
open it the linear dimenlsions of the chamlber esaeed 401/2 times the linear
iiuesos ci the tat. Mane Specifically the crosetion of the
confining chafter mwst eseed a certain minimum :and there Is a critical
length ior each cross-section which exceeds this ainIrm

Ocaprtiso have been Made with open-ended wylindrical rivatted can
and (uWOWe trias with ether tar.,et Struactue$ ArN to be Made
9 PP* 3 figas I pAct App010 __ __ __ __ __ _
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